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Recent memory  literature has demonstrated  that  children younger 
than about 6 years  consistently perform more poorly with verbal material 
than with non-verbal   (visual) material.    Four-year-olds were less pro- 
ficient at recognizing material presented verbally  than material presented 
either visually or visually and verbally   (Perlmutter & Meyers,   1975); 
three-year-olds showed poorer  recall for verbal material  than for plc- 
toral material  (Jones,   1973).     The addition of  non-verbal cues has been 
shown  to increase retention of verbal material for young children but to 
have no  effect on retention for  7-year-olds   (Corsini,   1961).    These 
studies  support Bruner's   (1964)   and Piaget's   (1952)   theories  that  the 
child first develops  the ability to represent information internally by 
visual  representation and later  the ability   to represent information by 
verbal representation.     This shift in mode of information representation 
is hypothesized to  occur at  about the age of  6 years.     The present study 
was  a further investigation of the proposed shift  in mode of  internal 
representation and was designed  to assess the  information input prefer- 
ence of  3-,  5-,   and 8-year-olds. 
It was hypothesized that a shift  in preferred mode of  information 
input would occur concurrent with  the shift in internal representation, 
i.e.,   it  was  hypothesized   that  young  children who  supposedly   represent 
the  world   internally  by  visual  means  would  attend   to  visual   information, 
whereas   children  over   the   age  of  6 would  attend  to  verbal  information. 
To  test this hypothesis,   3-,   5-,  and 8-year-olds were presented the 
task of performing simple motor behaviors such as  clapping their hands. 
The task was  complicated by the experimenter simultaneously  giving 
p 
conflicting Instructions verbally  and visually.     For example,   the experi- 
menter performed  the action of touching her  toes while telling  the child 
to clap his  or her hands.    An observer recorded the child's behavior and 
reaction time. 
It was   found  that,  on  the whole,   the 8-year-olds  tended  to perform 
a greater number of verbally presented behaviors  than either   the 3- or 
the 5-year-olds.     Eight-year-olds may  prefer  the verbal mode of informa- 
tion input, whereas   the younger children may prefer  the visual mode.    On 
the other hand,   the preference of  the  8-year-olds  for verbal or visual 
information was  at  the  chance level.    Three-year-olds may be limited to 
the use of  the visual system, whereas  the 8-year-olds may be able  to use 
either  the visual or  the verbal system.     Thus while supportive evidence 
was found  for Piaget's   (1952)   theory  that a change  in internal represen- 
tation occurs  at about the age of  6 years,  questions  concerning the 
nature of   that  change remain unresolved. 
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CHAPTER  I 
INTRODUCTION 
Recent memory data seera to support  the theory   that adults represent 
the external world internally by both visual and verbal systems   (Craik & 
Lockhart,  1972; Paivio,   1969).     Developmental studies suggest that   the 
two systems,   independent of one another,  emerge at different times  during 
the child's  life  (Jones,   19.73). 
The present study approaches  the  development of internal representa- 
tion by assessing the child's  preferred mode of information input.     It 
will be argued  that,  if  conflicting information is  presented simulta- 
neously in  two  forms, the  child  is more  likely  to process  effectively 
the information that is presented in the  form consistent with his   current 
mode of   representation.     From  the child's responses  to conflicting infor- 
mation,  it can be  inferred which information he processed and  therefore 
which might be   the preferred mode of  internal  representation. 
Adult Verbal and Visual Representation 
Although  controversy  exists  concerning the development of verbal 
representation   (Brunei:,  1964;   Bruner, Oliver,   & Greenfield,   1966;  Piaget, 
1952;  Rohwer,   1970),   it is  acknowledged  that  the adult system of repre- 
sentation is at  least partially verbal in nature. 
Visual representation,  on  the other hand,   is not as widely accepted. 
Evidence for visual representation in adults  comes from memory studies 
in which high imagery words,   i.e., words  rated as arousing a sensory 
experience such  as mental pictures  or mental sounds   (Paivio,   1971), were 
better remembered than abstract words,  i.e., words  rated as  not arousing 
a sensory  experience.     Such words as  grass were  remembered better than 
words   like history.     In another study  (Bugelski,   1968)   adults  instructed 
to use imagery mnemonics recalled a greater number of words  than adults 
instructed  to use rhyme mnemonics or adults without mnemonic instruction. 
Modeling studies   (Bandura,  1965)   indicate  that behaviors   can be 
acquired by merely  observing the behaviors of others, with or without 
observation of consequences.    Researchers  concluded  (Bandura,   1969, 
p.   133)   that both visual and verbal representation are influential in 
this means  of acquiring behaviors.     Indeed,  studies found  (Gerst,   1969) 
that  either  induced verbal or  induced visual encoding subsequently 
facilitated  reproduction of observed behaviors. 
Thus  there does seem to be evidence that adults  can represent in- 
formation by visual as well as verbal means. 
Development of  Internal Representation Systems 
Whether or not  internal representations  exist in infants and, if  so, 
in what form, has not yet been determined.     Recent research indicates 
(Eimas, Sigueland,  Jusczyk, & Vigorito,  1971)   that 1-month-old infants 
not only show interest in   (as measured by increased sucking responses) 
repeated hearings of  linguistic syllables but also can discriminate be- 
tween  them.     Furthermore,   imitation of both verbal and motor behaviors 
is evident   (Parton,   1976)   as early as   the first year of  life.    An infant, 
in other words,   can at least process visual and auditory  information. 
Investigations of cognitive development have led Piaget  to conclude 
(1950,   1952)   that cognitive development  proceeds  from a nonverbal,  sensori- 
motor stage,   through visual representation to verbal representation.     In 
the first stage of development,  from birth  to about 2 years,   the child 
learns by manipulation of the environment.     In the sensori-motor period, 
according  to Piaget,   the meaning of and reference to any object are in 
terms of   the action performed with  that object.     Bruner   (1964;   Bruncr, 
Oliver,  & Greenfield,   1966)  refers   to this  period as  the enactive stage, 
where the  child  learns  and orders his world by means of acting upon it. 
For both Piaget and Bruner,  the child develops  the ability to repre- 
sent information internally by  first imitating the action performed with 
an object when that object is not actually present.    Through  this de- 
ferred imitation   the child comes  to represent  the external world inter- 
nally.     Bruner hypothesizes that later the  child pictures  the object in 
his mind,   and a system of ikonic representation develops. 
By about  the  age of  6 or  7 years,   the   child masters  the system of 
verbal representation, where each object  can be represented in  the child's 
mind by a word. 
Empirical Support 
Empirical support  for  the hypothesis  of  the development of visual 
representation prior to verbal representation has   come from memory 
studies:     children younger  than about   7 years  consistently show better 
retention for visual   than for verbal material.     It has been demonstrated 
(Jones,   1973;  Tversky,  1973)   that when verbal and visual test  conditions 
are balanced,   pictoral material is better remembered by 3-year-olds  than 
verbal material.     Others   (Entwisle & Huggins,  19/3; Perlmutter & Meyers, 
1975)  have shown  that  4-year-olds were less proficient at recognizing 
material presented verbally  than material presented either visually or 
verbally and visually.     Earlier data (Rossi & Rossi,  1965)   showed  that 
recall of  non-verbal materials, such as pictures of objects, was high in 
children from 2   to 5 years.     Corsini  (1969)  found that preschool  chil- 
dren's retention of  simple commands was  significantly improved by pre- 
senting non-verbal cues simultaneously with verbal instructions.     Non- 
verbal cues had  no effect upon the retention of 7-ycar-olds. 
Children younger than about 6 have been labeled production defi- 
cient   (e.g.,   Flavell,   Beach,  & Chinsky,   1966)   for  they   consistently fail 
to use  language spontaneously  to aid in memory  tasks.     For example,  if 
young children are given a list of words   to learn,  they will not  rehearse 
between presentation  and  test   trials,  as do older children.    There is 
evidence  (Ryan,   Flavell,   & Hegion,   1972), however,   that  children as 
young as 3  and  A years have some ability  to use visual mediation. 
Taken  together these data suggest  that  the development of represen- 
tational systems  proceeds from visual to verbal systems, with   the  tran- 
sition occurring at about  the age of  6 years   (Conrad,   1971;  Pascual-Leone 
J. Smith,   1969;  White,   1965).     Children seem to be able to process visual 
information  efficiently before they are  7 years old, but  they  process 
verbal information efficiently only after  the age of 7. 
Parallel or Dominant Systems ol Internal Representation 
Bruner proposed  that as  language develops it becomes  the most 
specialized  system of symbolism and preferred by  adults  for representation. 
Placet, on the oth cr hand,  argues  that  the two systems are parallel 
(Piaget & Inhelder,   1966)  and   that both systems  are essential In adult 
thought.    Although visual representation develops prior  to verbal repre- 
sentation,   the former is seen by Piaget   to complement the  latter. 
Paivio,   like Piaget,  regards visual and verbal representation 
systems   as parallel in adults.     The  two systems are described by Paivio 
(1971a,   1971b)   as  alternative symbol systems,  chosen according  to the 
nature of the to-be-remembered  items.     Imagery, while theoretically effi- 
cient for representation of concrete and  spatial dimensions,  is  relatively 
less useful  than verbalization for  representation of  abstract and sequen- 
tial dimensions. 
In summary,  theoretical accounts of  verbal and visual representation 
are in accord  that visual representation develops prior to verbal repre- 
sentation.    They disagree as  to whether the result is one dominant system 
of representation or   two systems of   representation. 
Present  Study 
The present approach   to the problem of internal representation 
assumes  that a transition in mode of representation necessitates  a con- 
current change  in preferred mode of information input.    Man's information- 
processing system is  an efficient system.     In order to minimally  tax the 
system,   the preferred mode of information input should correspond  to  the 
preferred mode of information representation.    During the visual stage 
of representation,   the  child's behavior should be more efficiently  con- 
trolled by visual stimuli.     During  the verbal stage, on the other hand, 
the child should rely  on verbal and auditory means of gathering information 
from the environment.     Tlicir behaviors should be more efficiently con- 
trolled by verbal information.    The preferred mode of information input 
is  thus hypothesized  to provide another measure of  cognitive transition. 
In the present study,   3-,  5-,   and  8-year-olds were given the task 
of performing simple behaviors such as  touching their  toes.    This   type 
of task had been used successfully by others   (Corsini,   1970;  Pascual- 
Leone & Smith,   1969;  Strommen,  1973).     It is  advantageous  in that moni- 
toring memory by means  of non-verbal behaviors  eliminates  the need  for 
the child  to produce a verbal response.     Since  theoretically  the young 
child  can only use visual representation efficiently,  this  procedure 
minimizes  any difficulty  the young child may have in responding. 
The children received  three different types of  instructions concern- 
ing the behaviors  they were to perform.     In the visual instruction condi- 
tion,  the experimenter modeled  the behavior without verbalizing the com- 
mand.     In  the verbal instruction condition,   the experimenter told the 
children what  to do, without modeling the behavior.     In the simultaneous 
instruction condition  (visual and verbal instructions),  the experimenter 
both modeled a behavior and said a command. 
In  the simultaneous instruction condition,   the experimenter, on 
some trials,  performed one action while verbally  commanding a conflict- 
ing behavior.     On  the remaining trials   the behavior performed and ver- 
bally  commanded was   identical. 
It was not doubted that children aged 3,   5,  and 8 could  follow 
simple instructions,  either visually or verbally presented.    Luria (1962) 
emphasized that speech can initiate behavior  in very young children. 
Furthermore,   Imitation has been shown in children of  less   than a year. 
The visual and verbal conditions  served as controls  for the condition of 
major interest,   the simultaneous  instruction condition. 
If  a  child   is   told  verbally   to  perform one  behavior  and visually   to 
perform an incompatible behavior,  either his behavior will be controlled 
by one of   the commands or no behavior will occur.     For example,   if a 
child is   told to  turn around but visually  instructed  to sit on  the floor, 
he or she will respond by doing one of  the behaviors or, if  confused, 
remaining motionless.     By observing which behavior is  performed  on  the 
conflict   trials,   it  is  hypothesized   that   the mode  of  information  input 
preferred by  the   child  can be determined.     If   the preferred mode of infor- 
mation input does   correspond  to  the mode of internal representation,   and, 
if there is  a change in internal representation at around the age of 6 
as Piaget and Bruner hypothesize,  then the 3-year-olds should perform 
the visually-presented behaviors and  the 8-year-olds should perform  the 
verbally-presented behaviors. 
CHAPTER  II 
METHOD 
Subjects 
Thirty-six children, selected on the basis of age, were placed into 
one of three groups.     The first group  contained 12 3-year-olds ranging 
in age from 41  to 48 months, with a mean age of 44 months.    The second 
group  contained   12 5-year-olds ranging in age from 70 to 78 months, with 
a mean age of  74 months.     The third group  contained 12  8-year-olds  rang- 
ing in age from  102 to  111 months, with a mean age of   105 months.     An 
equal number of males   and  females was  tested at each level.    All children 
were taken from pre-schools  and public schools  in the Greensboro, North 
Carolina area. 
Design 
The basic design of    the   study consisted of   three instructional con- 
ditions   (visual, verbal,  and simultaneous) ,  each of which was  administered 
to all children of   the  three age levels   (3,   5,  and 8). 
Procedure 
Each child was   tested  in each  of  the  three instruction conditions, 
one condition per day,  for  3 consecutive days.     Each condition  involved 
the performance of simple experimenter-demanded  actions, such as  touching 
toes and blinking eyes.     A complete  list of the actions  is found in Appen- 
dix A.    The simultaneous  instruction condition was presented first to 
each child;   the order of   the other two conditions was counterbalanced 
across children.     The order  of  the actions within each condition,  as 
well as   the specific actions per condition, was  randomized across  chil- 
dren.    The counterbalancing procedure is described in Appendix A. 
Following  the establishment of   rapport,   the experimenter  (a female 
graduate student)   took the child from the  classroom to an adjoining room. 
The child was  asked   to point to  the parts of the body referred to in the 
commands.    Then he or she received the verbal instructions  appropriate 
for the condition in which he was being tested.    Exact instructions are 
found  in Appendix  B. 
In the visual  instruction condition,   the experimenter modeled the 
six actions   to be performed, without using verbal instructions about  the 
actions.     Tor example,   the experimenter touched her toes without saying 
anything. 
In the verbal  instruction  condition,   the experimenter  gave six com- 
mands verbally, without performing the actions. 
In  the simultaneous  instruction condition,   the experimenter per- 
formed one action such  as   turning around, while verbally commanding a 
conflicting behavior such as sitting on the floor.    There were four of 
these test   (T)   trials.    There were also six coordinated  (C)   trials  in 
which  the experimenter performed and  commanded  the same behavior.    Al- 
though the commands  and modeled actions varied,   the order of  presentation 
remained constant across children:     C,   C, T,  C, T,  C, C,T,  C, 
On each  trial an assistant recorded reaction time,  in seconds,  from 
the first word of  the command  to the  instant the  child made body  contact. 
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A detailed protocol of each child's responses  to the commands,  as well 
as his or her verbalizations, were recorded. 
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CHAPTER III 
RKSULTS 
Information-Input Preference 
A breakdown of   the number of children at each age level performing 
0    1, 2,   3 or  4 verbally instructed behaviors, visually instructed be- 
haviors or non-responses  is  found in Tables  1,   2,  and 3,   respectively. 
A 3 x 2 analysis  of variance, with  the between-subject factors of age 
(3,  5,  8)   and sex, was  performed on the number of verbally instructed 
behaviors  performed by   the children in the simultaneous instruction con- 
dition.     This number was  used as  a measure of   the children's preference 
for verbal information over visual information.    A child's behavior was 
labeled as verbal when   the behavior performed immediately followed a 
command  that had been instructed verbally.      Performance of visually 
presented behaviors was   labeled as visual.    Performance of additional 
behaviors  per  trial was  not included  in the scoring.    The main effect of 
age was significant,  F   (1,   30)  =  6.27, E <   .01,  indicating  that the 
older children were more   likely  to perform behaviors presented verbally, 
whereas   the younger children were more apt  to perform behaviors presented 
visually.     The mean numbers of verbal behaviors performed per child were 
.50,   .83,  and  2.17   for  the 3-,   5-,   and 8-year-old  groups,   respectively. 
A Newman-Keuls post hoc analysis   (£ <   .05)   revealed that  the 8-year-old 
group differed significantly from the 5-year-old and  the 3-year-old 
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Table 1 
Number of Children At Age Levels Performing o,   1,   2, 3 or 4 
Verbally Instructed Behaviors  in the Simul- 
taneous  Instruction Condition 
Age Level 
Number of Behaviors 
2 2 0 
1                 3 1 
3 10 
0 
0 
5 
13 
Table 2 
Number of Children At Age Levels Performing 0,   1,  2,   3 or 4 
Visually Instructed Behaviors  in tlie Simul- 
taneous Instruction Condition 
Ace Level 
Number  of   Behaviors 
3 
5 
8 
1112 7 
0 13 17 
5 0 13 3 
Table 3 
Number  of Children At Age Levels Making 0,   1,  2,   3 or 4 
Non-Responses  in  the Simultaneous 
Instruction Condition 
U 
Age Level 0 
3 10 
5 12 
8 12 
Number of Behaviors 
10 0 1 
0 0 0 0 
0 0 0 0 
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groups, which did not differ significantly from each other.    No other 
outcomes were significant. 
Simultaneous  Instruction Latency 
A 3 x 2 x  2 analysis of variance, with the between-subject factors 
of age and sex and   the within-subject  factor of type of trial  (test,   co- 
ordinated), was   conducted  on  the latency of performance in the simul- 
taneous  instruction condition.    A significant effect was   found for  type 
of trial, F  (I,   30)   -  35.85, £ <   .01.     For all children,  latencies on 
the test  trials   (mean - 1.86 sec)  were longer than those on the coordi- 
nated  trials   (mean  =   1.46   sec).     Neither   the main effect  of  sex  nor  the 
main effect  of   age was  significant.     None  of   the  interactions was  signi- 
ficant. 
SiJiul£ Modality Presentation 
A 3 x  2 x  2  analysis of variance, with the between-subject  factors 
of age and sex and  the within-subjeet  factor of modality of  instruction 
(verbal, visual), was   performed on the number of behaviors correctly per- 
formed in  the verbal only and visual  only  instruction conditions.     The 
main effect of  age was   the  only significant outcome,  F  (2,  30)   -   3.63, 
p_ <   .05.    A Newman-Keuls post hoc analysis   (j, <   .05)   revealed that regard- 
less of modality  of   instruction,   the  3-year-old group, which  tended  to 
remain motionless  on some trials,  performed significantly fewer behaviors 
(mean =5.42)   than either  the 5-year-old group   (mean =5.88)  or  the  8-year- 
old group   (mean = 5.92).     The 5- and  8-year groups did not differ signi- 
ficantly from each other. 
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Verbal and Visual Instructional Latency 
A  3 x   2  x  2  analysis   of  variance,  with  die between-subject  factors 
of age and sex and   the within-subject  factor of  instructional condition 
(verbal, visual), was   performed on  the  latency of performance in the ver- 
bal only and visual only  instruction conditions.    A significant differ- 
ence in latency was   found,  F   (1,   30)   =  18.60, £ <  .05, between the verbal 
only   (mean =1.68 sec)   and visual only   (mean = 1.40 sec)   instruction con- 
ditions.     For children of all ages,  verbal latencies were longer than 
visual latencies.     No other significant effects were  found. 
Reaction Time Rcl iabi_lity^ 
Reliability  of  the observers'   recording of  the children's reaction 
times was assessed on  87  trials.     After a brief training session,  two 
observers recorded reaction  times of within  .2 sec on 68 trials   (78%) 
and reaction  times of within   .3 nee on 81 trials   (93%). 
Instructional Bias 
Three independent judges were asked  to estimate the instruction con- 
dition   (either verbal only or simultaneous)   and the age of   the child 
(3, 5 or 8)   in randomized recordings of  the experimenter's voice made 
during the verbal only and  the simultaneous  instruction conditions for 
children of all ages.     Estimations of instruction condition ranged from 
40%  to  70%  correct   (mean  =  57%).     Estimations  of   age of  chiid  ranged 
from 10%   to 60% correct   (mean = 37%).    Those estimations,  at or below 
the level of   chance,  give evidence that the experimenter's voice was 
comparable across  age levels  and instruction conditions. 
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CilAPTKR  IV 
DISCUSSION 
Results of  this  experiment Indicate that 8-year-olds  In a situation 
of conflict between verbal and visual stimuli responded to a greater num- 
ber of verbal Stimuli than either  the   3- or  the 5-yenr-olds in the same 
conflict situation.     This increase  in  the number of  responses  to verbal 
stimuli is  consistent with the hypothesis that a developmental change in 
preferred mode  of information input occurs at about the age of  6 years. 
Younger children in  the single instruction (control)   conditions, 
however, responded correctly   to fewer  instructions   (both verbal and 
visual)   than did the older children.    This  finding suggests  that an age- 
related change  in preferred mode of   information input was not  the sole 
factor responsible for  the difference in the number of verbally  instructed 
behaviors performed  in  the simultaneous   (experimental)  condition.    Rather, 
factors such as   inattention to commands,  inability  to perform the com- 
manded behaviors, or failure to  comprehend  the  command may have  contri- 
buted to the difference between the  3- and 8-year-old groups. 
Evidence  indicates,  however,   that   inattention,  evident  during  the 
control conditions of   the 3-year-olds,  was not present in the experimental 
condition.     Individual protocols  indicate that on one particular day, 
four of the 3-year-olds remained motionless  following at  least one of 
the experimenter's commands.     Testing on that day occurred between lunch 
and nap time,  a  time of general confusion in a nursery school.     It would 
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seem that the children were cither hot  looking at  the motion or not lis- 
tening to  the  instruction presented by  the experimenter.    With the excep- 
tion of only one  coordinated  trial and  five test trials in the simultaneous 
condition, however,  either a visual or a verbal  response was made by all 
children.     In   the visual only and verbal only instruction conditions,   the 
3-year-olds responded  to  136 out of  1',', instructions  (94%);   in the simul- 
taneous instruction condition, on  the other hand,   they responded  to 47 
out of 48 instructions   (97%).    Thus while an inattention factor may have 
contributed  to  the  3-year-olds not  performing as many responses as  the 
8-ycar-olds  in the  control conditions,  it  does not seem to have been the 
major determinant of  the number of responses made by the 3-ycar-old group 
in the experimental  condition. 
A second reason  for arguing that  the number of verbal behaviors 
performed by  the 3- and   8-year-old groups  in the simultaneous  condition 
reflects  a change in information preference and not other factors  is  the 
magnitude of difference between means  in  the  two conditions.     In the ex- 
perimental condition  the magnitude of  difference between the mean number 
of verbal behaviors   performed by  the 3- and  8-year-old groups  is rela- 
tively large   (.50 vs.   2.17, or 12% vs.   54%), whereas the difference be- 
tween the mean number of behaviors  performed in the control conditions 
is  relatively   small   (5.42  vs.   5.92,   or  90%  vs.   99%).     It  seems   reasonable 
to conclude  that,  although other factors may be present in the experimen- 
tal condition, a change from visual  to verbal preference is  the major 
determinant of  the change in the number of verbally commanded behaviors 
performed. 
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It should bo noted   that  the magnitude of  difference  In the experi- 
mental condition occurs despite the large percentage (46%) of visually 
presented behaviors performed by  the older children.    This may be due to 
a relatively large sample of  8-year-olds who have not made the shift,   to 
a strong sensitivity of   the 8-year-olds  to visual stimuli despite the 
recent shift  to predominantly verbal information, or to the ability of 
the 8-ycar-o.lds  to use both  the visual  and verbal systems.     Piaget  (1952) 
and Palvio  (1971)  hypothesize  that adults have alternative or dual systems 
of processing, wherein the verbal and visual modes of representation are 
parallel.    The finding  that preference for verbal or visual  instruction 
may be at chance  level provides evidence  for the dual processing  theory. 
Children younger  than about 6 years may be more limited to  the visual 
system of  representation, whereas  children older than about 6 years may 
be able  to use both visual and verbal systems.    The transition at age 6 
may be  the emergence of   the verbal system which parallels,   rather  than 
dominates,   the visual system. 
A second  finding of   this study was   that latencies on test trials 
were significantly   longer   than  latencies on coordinated trials  in the 
experimental  condition  for children at  all age levels.    This result im- 
plies  that neither  the  8-year-olds nor the 3-year-olds were attending 
to only  one  mode  of   information   input;   rather,   all children were  sensi- 
i,i  ,-1-rlivclv  to   the  stimuli, tive to the conflict situation and responded selective*, 
In addition,   response  latencies  to verbal   commands, which were signifi- 
cantly longer  than response latencies  to visual commands for all children, 
did not differ for 3- and  8-year-olds.    This  suggests  that 3-year-olds 
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may be as efficient,  in some respects, at processing verbal information 
as 8-ycar-olds.     If   this  is  the case,  the development of greater effi- 
ciency with  the verbal mode of   information input cannot be responsible 
for the change. 
Although  this  experiment  provides additional support for the theory 
that a change in internal representation occurs,   the source or  the tran- 
sition and the extent of  its effects are unexplored.    It may be  the case 
that the change reflects  a programmed or maturational development occur- 
ring at about  the age of  5 or 6.     School age may in fact have been deter- 
mined by the internal change in  representation which concurrently facil- 
itates  reading acquisition and  enables  the child's functioning in the 
predominantly verbal environment of school.    On the other hand,  a range 
of experiences during some critical period may be necessary for the 
Shift to occur.     Perhaps mothers who  provide their children with a verbal 
commentary of   the environment provide them also with the experiences 
necessary for likewise monitoring and representing verbally  the events 
around them.     Finally,  it   is quite possible  that mere entrance into 
school provides practice and experiences  in a predominantly verbal en- 
vironment and results in the child's attending and responding to verbal 
stimuli. 
This   transition  in preferred mode of information input may be related 
to school  learning.     The experimenter observed  that children in the 3-year- 
old group who preferred verbal information tended to be described as 
"smart" by  their  teachers.     Children in  the  8-year-old group who preferred 
visual information  tended  to be rated as "slow" by  their teachers.     It 
n 
may be that this  change, whether programmed or learned, is essential for 
efficient functioning in school.    In a predominantly verbal environment, 
children must  attend  to verbal information.     Failure  to do so hinders 
academic progress  for  it decreases  the chance that pertinent information 
will be received.     It seems  possible  that some of the problems subsumed 
under the rubric of  learning disability may  in fact be related to mode 
of Information input and   internal  representation. 
[n summary,   this  study  provides supportive evidence for the theory 
that a transition   in  internal systems of   representation occurs at about 
the age of 6 years.     However,  data support two alternative conceptions 
of that  transition.     Bight-year-olds performed a significantly greater 
number of verbally  instructed behaviors   than either the 3- or the 5-year- 
olds.    Eight-year-olds  may  prefer   the verbal mode of information input, 
whereas 3-year-olds may   prefer  the visual mode of  information input.    On 
the other hand,   the preference of  8-year-olds   for verbal or visual infor- 
mation was  at   the  level  of   chance.     Three-year-olds  may  be more  limited 
to the use of  visual information input and  internal representation, 
whereas  the 8-year-olds  may be able  to use both visual and verbal infor- 
mation input and systems of  internal  representation. 
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Appendix A 
Commands  and Randomization Procedure 
All children  received   the simultaneous condition first.    The verbal 
only and  visual  only   instruction   conditions  were  counterbalanced  for  order 
across children.     Commands were first   randomized across conditions,  then 
counterbalanced  for order within each  condition. 
Commands and Conflict Actions 
1. Shake your head     (touch your eyes) 
2. .Tur.ip on floor     (rub your hands) 
3. Blink your  eyes     (hands   on  hi [is) 
''. Sit on floor     (pull your hair) 
5. Pull  your   ear     (jump  on   floor) 
6. Touch your nose     (stomp your  feet) 
1. Scratch your turn     (shake your head) 
8. Rub your hands     (kick your  feet) 
9. Kick your  foot     (touch shoulder) 
10. Step on floor     (blink your eyes) 
11. Clap  your  hands      (scratch  your  head) 
12. Touch your eyes     (hands  on knees) 
13. Touch your  turn     (sit  on floor) 
14. Jump on floor     (touch your toes) 
15. Hands on hips     (shake a foot) 
16. Shake your hand     (turn your head) 
17. Stick out  tongue     (clap your hands) 
18. Pull your hair     (turn around) 
19. Stomp your  feet     (tickle  tummy) 
20. Turn around     (touch your nose) 
21. Touch your ear     (kick your  feet) 
22. Have good-bye     (blink your eyes) 
Random! zation Procedure 
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First; Condition Second Condition 
Simultaneous 
Condition 
Commands 
1-10 
Verbal Condition 
Commands 
6-16 
Visual Condition 
Commands 
6-16 
Verbal  Condition 
Commands 
12-22 
Visual   Condition 
Commands 
12-22 
Third Condition 
Visual Condition 
Commands 
12-22 
Verbal Condition 
Commands 
12-22 
Visual Condition 
Commands 
6-16 
Verbal  Condition 
Commands 
6-16 
Si. mul taneous 
Condition 
Commands 
6-16 
Simultaneous 
Com! i t ion 
Commands 
12-22 
Verbal Condition 
Commands 
1-10 
Visual Condition 
Commands 
1-10 
Verbal Condition 
Commands 
12-22 
Visual  Condition 
Coinmands 
12-22 
Verbal Condition 
Commands 
1-10 
Visual Condition 
Commands 
1-10 
Verbal Condition 
Commands 
6-16 
Visual Condition 
Commands 
6-16 
Visual Condition 
Commands 
12-22 
Verbal  Condition 
Commands 
12-22 
Visual  Condition 
Commands 
1-10 
Verbal Condition 
Commands 
1-10 
Visual Condition 
Commands 
6-16 
Verbal  Condition 
Commands 
6-16 
Visual Condition 
Commands 
1-10 
Verbal Condition 
Commands 
1-10 
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Appendix B 
Instructions 
iltaneous Instruction Condition 
We're going to play a game.    I'm going to be the loader.    See if 
you  can   follow   the  leader.     OK?     Get   ready.' 
Verbal   Instruction  Condition 
We're going  to play  a game.     I'm going to be the  leader.     See  if 
you  can   do  all   tlie  things   I  say.     OK?     Cot  ready.' 
'•"   ial Ii itruetion Condition 
We're going  to play a game.     I'm going to be the Leader.    r,oe if 
you can do all  the things  I  do.    OK?    Cet ready.' 
! 
